riAIMS 



1. 



We claim: 

1„ a polyamid. havmg a haupto turn derived from ,-aminobuVric ac,d wh,oh 
speoiftcally binds to base pairs in *e minor groove of a DNA molecule, *e 
improvemen. comprising substotion of Ure y-aminobutyric acid residue of .he 
hairpin with (R)-2,4-diaminobutyric acid. 
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2. A polyamide of claim 1 wherein *e R-2-amino is deriva.i«d u> form an acid 

amide. 

3. A polyamide of claim 1 wherein Ore polyamide has three or fou, carboxyamide 
binding pairs. 



4. A polyamide of claim 1 having the formula: 

X,X^X3yX4X5X, 

wherein y VnH-CH.-CH,-CH,-CONH- hairpin linkage derived from y- 
aminobutyric a\d or a chiral hairpin linkage derived from R-2,4-diaminobutync 

m 20 acid; \ . t.- u u- ^ 

a x,/X. ank/X. represent three carboxamide binding pa.rs which bmd 

^ DNA base pairs wh\rein at least one binding pair is Hp/Py or Py/Hp and the other 

is selected from the Lup consisting of PyAm. Im/Py, and Py/Py to correspond to 

the DNA base pair in the minor groove to be bound. 
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5. A polyamide of claim 1 having the formula: 

Xx.XjXjXjXsXeX^X, 

wherein y is -NH-CH,-c\-CH,-CONH- hairpin linkage derived from y- 
aminobutyric acid or a chiralW linkage derived from R-2,4-diaminobutync 



acid; 
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X /X, xX and X;X, represent four carboxamide binding paus which 

bind DNA bW pairs wherein at least one binding pair is Hp/Py or Py/Hp and the 
other is seAed from the group consisting of Py/Im, Im/Py, and Py/Py to 
correspond to tl DNA base pair in the minor groove to be bound. 

A polyamide of cl^im 1 having the formula: 

X,X,X,X,X5YX«X^X^,o 

wherein y is UcHrCH.CH.-CONH- hairpin linkage derived from y- 
a^inobutyric acid orl chiral hairpin linkage derived from R-2,4-d.aminobutync 

S,o, X./X,. X3/X. L X./X. represent fwe carboxamide b^ 
bind DNA base pairs wLein at least one bindmg pair is Hp/Py or Py/Hp and t e 
other is selected from\the group consisting of Py/Im, Im/Py, and Py/Py to 
correspond to the DNA Le pair in the minor groove to be bound. 

A polyamide of claim I hWing the formula: 

\ X,X,X,X,X,X,YX,XsX,X,oX„Xn 
wherein y is -NH-CH.- W.-CONH- hairpin linkage derived from y- 
aminobutyric acid or a chirkairpin Imkage derived from R-2,4-diaminobutync 

x!l, X,/X.„ X3/X.0, X./X,W X./X, represent three or four carboxamide 
binding pairs which bind DNAXbase pairs wherein at least one bindmg pa. rs 
Hp/Py or Py/Hp and the other i\selected from the group consisting of Py/Im, 
Im/Py and Py/Py to correspond toVhe DNA base pair in the mmor groove to be 



bound. 



46 



t 



A tandem-lLed polyamide of claim 1 having the formula: 
\ X1X2X3 X'jX'jX'j^ 

\ X,X5X4'^ ^LX'^X^X'^ P 
u • L CH -CH,-CH,-CONH- hairpin linkage derived from y- 

tl X/X x/xlx,/>C.,X',/X'„X'./X', represent carboxmide binding pairs 

i::::r;H;i;.rsw.erei„a.,e..one«n.p.r.^^^^^^ 

ana me other is se,L 6o„ .he ^up consUiing of Py/ln,, .nv.y. and Py^V 

correspond .o fte DnV base pair in .he minor g,«,ve to be bound; 

L represent an aminolc, d Urging group seieced fro. .h= group cons,s.»g of p- 

alanine and 5-aminovalWc acid (5); 

P represents zero to ten Woved polyamides of claim 1. 

A tandem-linked polyamL of claim 1 having the formula: 

kx,X3X4^ X\X',X3X'4^ 

wherein y >s -NH-CH.CH WoNH- hairpm linkage denved from y- 
a^inobutyric acid or a chiral hLin Unkage derived f.om R-2,4-d.aminobutync 

X/X, X./X.X3/X.X;X.X/x\xA.XVXVX-./X-3 representcarboxam.de 

• .Vh hind DNA bi pairs wherein at least one bindmg pair is 
binding pairs which bind DNA case pan 

Hp^y or Pymp and *e o^er ,s seWed Son, .he group co„s,s.,ng of P Am 
^, and Py/Py » correspond .0 .heVNA base pair rn .he mmor groove .0 be 

bound; \ - ^fa 

Lrepresents an amino acid linking groupWted f.om the group consisting of p- 

alanine, 5-aminovaleric acid (8) and a deriv^ve thereof; and. 
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P represenlero to ten improved polyamides of claim 1. 

A tandemMed polyamide of claim 1 having the fonnula: 

X,X,X3X,X3^ X',X,X'3X-.X,^ 

x.oW,x/^LX-,oXW.xr^^P 

• U CH -CH,-CH3-C0NH- hairpin linkage derived fi-om y- 

71 x«, xk x^,. vx.. x,«, x,«., x;x.„ r /x, 

minor groove to be bouim; 

n,ino al linking group selected from the group consistmg of P- 
L represents an ammo aciyinKing gi^up 

alanine, 5-aminovaleric aci\ (8) and a derivative thereof; and, 
P represents zero to ten imprWd polyamides of clmm 1 . 

A tandem-linked polyam:de of\aim 1 having the formula: 

X,X3X3X,X3X, \ X,X,X3X',X'3X',^ 
\ ' Y 

X„X„X,oX,XsxALX'„XnX,oXW< ^P 

• xmrw CH CH-cW- hairpin linkage derived firom y- 
act. " a .W^ h...Xs= aeHv. K..-.— c 

X« X/X,, X./X„, X./X,, X,/X., xi, X,/X.. XA',,, x..«',., xvx„ 
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from the groA«>nsistmg of Py/ta, Im/Py, and Py/Py to con-espond to the DNA 
base pair in the tainor groove to be bound; 

L represents an lino aeid linking group selected from the group consisting of p- 
alanine, 5-aminovVeric acid (5) and a derivative thereof; and, 
p represents zero loVen improved polyamides of claim 1 . 

A t^dem-linked poiamide comprising a frst and second polyamide wherein 
said firs, polyamide I a polyamide of claim 4 and said second polyamtde ts 
selected from the group\consisti«g of a polyamide of claim 5. 6 ».d 7; .ud first 
and second polyamides 4ng linked by an amino acid linking group selected from 
the group consisting of p-Li-. 5-™taovaleric acid (8) and a derivative thereof 
bound to the y-residue of saW polyamide and the carboxy tail of said second 
polyamide. \ 

A tandem-linked polyamide coirising a first and second polyamide wherein 
said first polyamide is a pclyami\of claim 5 and said second polyamtde ts 
selected from the group consisting of\polyamide of claim 4, 6 and 7; satd first 
and second polyamides being linked by X»ino aeid linking group selected from 
the group consisting of M'anine, 5-aminovVric acid (6) and a derivative thereof 
bound to ther-residue of said first polyamidei.d the carboxy uil of said second 
polyamide. \ 

A tandem-linked polyamide comprising a first andWond polyamide wherein 
said first polyamtde is a polyamide of claim 6 andW sea.nd polyamtde ,s 
selected from tite group consisting of a polyamide of clkm 4, 5, and 7; satd first 
and second polyamides being linked by an amino acid linkVg group selected from 
the group consisting of p-alanine, 5-aminovalenc acid (8) aiW a derivative tircreof 
bound to tite y-restdue of said first polyamide and the carboxWl of said second 
polyamide. ^ 
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said firs, poly^nid. A polya^id. of Cai™ 7 and .aid second polyam de , 
l!.::d,e^upI«.orapo,ya.ideofo,a..O,and^^^^ 

.ds.co„dpolya.id.^Un.ed.va„a™inoacidUn..nsgroup..^^^^^^ 

*e ^up consis,.ng of P-aie. 5— .=Hc acid (8) and a denvauv .he.^^ 
megruui. \ M„ the carboxY tail of said second 

bound to the Y-residue of said l|rst polyamide and the carboxy 

polyamide. 

r , ■ o o 1 n nr 1 1 wherein P represents zero to 
16. AWem-linked polyamide of claims 8, 9, 10 or 11 where 

eiApolyamides of claim 1. 

\ ^,00 1 nor 11 wherein P represents zero to 

A tandeVlinked polyamide of claims 8, 9, 10 or 1 1 wh 

six polyan^des of claim 1. 

V . A r.f rl«ims 8 9 10 or 1 1 wherein P represents zero to 
45 18. A tandem-linkV polyamide of claims 8, 9, lu 

J3 four polyamides Y claim 1 . 

U \ . . r M«im^ 8 9 10 or 1 1 wherein P represents zero to 

19. a tandem-Unked poWnide of claims 8, 9, lu or 

M two polyamides of claim 1 • 

;f ,0. A po.;Ue of claim iwhemn said chiraihain^in linkage derived from R-2.4- 
diaminobWic acid. 




21. 



A polyamidVclaim 1 selected the group consisting of: 



25 ImPyPy-Y-P#^y-P-9P' 

ImPyPy-(R)"\^yPy-P-^P' 

ImPyPy-(Sf:WyPy-P-Dp; 
ImPyPy-(R)"A-pWy-P-EtOH; 

imPyPy-(Rr'y-PyPy?y-P-'^' 
30 imPyPy-(sry-PyPyp\p-Dp; 
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22. 



. , p |lRieA-pyPyPy-5-rYWfy-P-°t''"'''' 
imPyPy-Cjl'mPy*'''!©^ Y ly y > 

phannacoloBicaU V^P-"!' 

detectable label 

\ . ,.,,fliri„p„lyamideh.v,ng a hairpin tun, tor binding a 

^0 DNA sequence dompnsing 

with(R)-2>dian^^butyri 

4n the a-position of the v-aminobutyric acid residue of 
L an acetylated R-enantiomer of aminobutyric aad. 



24. 



=^15 



25. 



A method of claim 8 
the hairpin is substitU 

. .ethod of ir^ibitin. V expression comp.sin. contact., a re^latory 
sequenceofagenewithapoi^amideofclmml. 
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